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Sir:: 

Oarj/ Wieb^y being duJy svv6ji% s^ tfeat: 

1 , I J^cei^^^ci a Pb*D ctegriee in Steriplirj? ftp Gqloradp St^te Ujiivfersity in ¥0t$ CpUii^ 
Coidrsdcj in 15^90 £md a Bathdor degree I15 GMnaislry from th^ Umersitj^ pf Mkliiga^^ m Ann 
Athot. MI in 19 S3, 

2. I oa^^e bceiremptoyed by tfe Dow Coming Corporation at Midiand, Michigan since 1990, 
dwing which time 1 have beon engaged in research and developmen t activities in the ixcMs of 
j5urfa<^e SGi^ncCj adVmiced cemmic materials mid silojcane resms. I ain a co-inventor of 12 IJ.S. 
patents and have autliqred/ea-authOFed 5 papexs md presentatiom at interimtioml con JeTiSiie 



3 . I mn farnii lar with fee above i dcijtifi<jd pateat applicalio 



4, Under my supervisibn, the following cxpcriniejit^ were perfbnnad m m\ attempt to 
synthesize aikyi ph<^ny| siisesquiox^ie pateiit application. 

S^pleii fef \v^re made M DdW Goming priot tis^M 2003 ^ the filiiig 

aate oftfae SeMosset etal invention yS20^ 

The re^>resedtativgj alkyi sUsiE^quioxam res^^ examples am d^scr^ 

Mj D, T, and Q desigxmtioa for the siloxy uriits pi^sent m tixe r^sin. llixs i^j^rgctij^ 
describe tise alky! or phenyl stitetitute present en the siloxy unit. As used iterem,^ Pr is 
CH:5Ge2CH2-, Ph is C^Efe-. and NI fe is ^^GH^CHiCHaNHs/ The subse^^^ the mole 

iraction of the silaxy imit the resin. Thus, an alkyi-phenyl siloxane resin haying a rrmle 
fraction of 0 ;5 0 for each silcixy unit is desigjiated herein as T^^<>30 

Exhibit I corresppn^fe^ 1 gJU$20Q7/0132113A % a T^"^ 0.492 -T^"' P^Qpylpheiiyi 

si isescjuioxatie resiiii 

Exhibit s con^spoti^^ tp Bk^ of US2QQ7i^01321 1 3 A Ibr a T^"" 0,6^2 -1"^'^' 0:306 propyl 
siisesqoioxaiic^ mmi. 

mmM j c^m^ ^Bmmit:^ of 13A for a T^^ o>S97 ^ propyl pl^^iij?! 

silse^(|ui€xaQe resin. 

BxhiMt 4corresp0ii4s tq Exa^^ a T^^o,4$ -X^^' o .4^^ - M 

o,o3r alkyi pheiij^ silsesqmoxane msin. 

E3£feibit S correspojids 6 of US2Q07/pl32113A fe^ - M 

alkyi pheriy! silsesquioxaiie ire^iii- 

I decian^ that all s of niy ov^i kno wledge are true and that all stateiiieBts 

made on InfemiatioTi and belief are believe X also declare that^ at the time these 

sta^em^^nis y^ I kTOw that willful false statoBs?nt$ api the ii&je are puaisti^ab a iiiie 



or imprisonment, (5r both, mxd&v § 1001 of Title 18 of the Umied Slates Code, and that willful 
false statements x^ay jeopm^di^^ of iJ^p appliGjitl^ii, or ?py patesit issuliig 
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Lab booi 

Started 




Reagents: 


Targeted 




Actual 


PhSi(OMe)3 




5 mols 




PiSi(OMe)3 


821.40g 


5mols 


821 .60r 


FC24 


OMR 


0.CX337 mols 


0'52g 


DI water 


4S6.44g 


27.00 mols 


4S5.4Xg 


CaC03 


3.47g 


0.0347 mob 


338R 1 


MgS04 


4.(Xk 




4.00^ 1 



.f- 




Theoretical Vield: 112lJ89g with 100% condensation 
Procedure: 

• A 4 neck 3L round bottom flask was loaded with 991.50g of FhSi(OMe)3 and 821.60g of PrSi(OMe)3, The 
flask was equipped with an air driven teflon stir blade, thermometer^ and a Dean Stark attached to a 
condenser. 



Time Pot Temp(^C) 



0:00 
4:00 



20.5 
20,5 



5:40 


30 


7:00 


60 


9:05 


65 


11.-05 


65^ 


18:40 


68 


3:29:30 


75.5 


3:31:20 


75 


3:33:00 


56 


3:45:40 


70 


4:09:30 


75 


4:26:00 


79 


4:26:50 


79 


7:02:00 


99 


7:04:00 


TOO 


7:18:00 


111 



7:25:00 



70 



Comments 

Added 0.52g of FC24. Target: 0,56g This amount is 0.05wt% of the theoretical 
yield. 

ExQthenn Added 323.26!g of OI water. Target: 324.29g 1 8 mols This amount of water 
is 1.2x stoichlometrically needed to completely hydrolyze and condense the 
resin. 



Turned heat on to distill out methanol. 

Methanol began to collect ia Dean Stark. 

Stopped heating. Total amount of alcohol removed: 77S.33g 

Theoretical amount of akohol tha t should be produced: 961 .35g 

Percentage removed is: 81 % 

Added 747..93g of toluene. This amount of toluene would make Ihe theoretical 
yield 60wt%. 

Began heating to distin out volatiles. 
Votatiles began to collect in Dean Stark. 

Removed 115g of vola tiles so far. At temperature the vola tiles were one phase, 
but when cooled to room temperature there was two phases* 
Stopped removing volatiles. Total amount removed: 2(X3.7g 
Added l62.15g of DI water. Target: 16215g - 9 mols 
Kept on heating to azeotrope out water. 

Started to remove both top and bottom phases, because it appeared that 
methanol was coming over since water was separating out slow. 
Stopped heating. Total amount of volatiles collected: 37S.54:g. Towards the end 
of removing water, water began to separate out slowisr. ft was believed that 
more methanol was comiiag over. Therefore a few legs of the top phase were 
removed along with the water. 

Added 3.38g of.CaC05 to neutral iaie theFC24. Targeted amount 3.47g This is 
lOx the arhount nece^ary to neutralize the FG24, 
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Stirred overnight at room temperature. 



Added 4g of MgS04 in case a small amount of water was present. 

Rltered through a Pyrex 35Gml ASTM 40-60 C glass frit under vacuum using celite filter aid. FUtered 
through slowly. It filtered through hazy/but the CaCOs was filtered out. 

Because there was haze the resin was filtered through an Osmonics MAGNA Nylon Supported Plain 
0.45um filter. Filtered plough cleax and colorless. 



« Stripped on a rotoVap6r at 150-155^0 at 0.4mm Hg for 15 hours. 

Concltisions: Isolated Yield: 1075.44g Solvehtless resin was a clear colorless solid at room temp»:ature and a 
liquid at 150°C. It had a slight amount of tackiness to it. 




NVC 'A' : 15(y*C for 1 hour 


Pan wt. 
(g) 


Kesin soln. 
initial wt (g) 


Pan wt. + 
Resin soln. 
final wt (g) 


NVC 


0.9899 


1.5027 


2.4900 


99.83% 


0.9868 


1.5400 


2.5259 


99.94% 


1 Average:. . 


99.89% 




Acid Number Titration Spreadsheet 



Sample rnf ormj^Hon 



Sample Size <g) 
Titeanl Volume (mL) j 

NVC 
TttmntVoliinw 

Titnuktconc. (N) 









Run! 


Kun2 


Average 






Solution Acid # 


0.00338 


0.00289 


000313 


Runl 


Run 2 


Solids Basis Acid # 


0.0033S 


a.0O2a9 


000313 


1 3.45.59 1 


ZO209 


ppmHO 


2.2 


1.9 


2.0 


1 0.0215 


00135 




-Acid numbef unltsi: irg KOH/g; 



100,00% 



CcuxumnnCs: 



o.bo^ 



0.0130 



Sndppint of titrgiticm tAetecmlned by color ct»mg of gromocregolpuropie iitdfcator in 50/50wtj% totanol/Tolwinie 
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Lab book 
Date Star i.cu: 



PhSiCIa 


291 .30g 


1.38 mols 


291.70g 






57a3(^ 


3^ mols 


572.10« 




Toluene 






483.63g 




2-Propano1 


213.65g 




214,00k 




DI water 


2136S2R 




2136.52g 




Buty;I Acebate 












28: i 

Tv.. 



Rbcokdsp 3y 



Theorel^cia Yieldb 4B3.63g i^th 100% condesis^c^^ 
Procedure: 

• A 5L 4neck round bottom flask was loaded mth 2,136.52g of DI water and 214*Q0g of 2^propanoL The 
flask was equipped with an air driven teflon stir blade^ thermometer/ and a condenser, 

• A2LErlenmeyer flask was loaded wife 433.63g of toluene, 291J^0g of PhSiC:l3, and 572.1 Og of PiSiCU. 
These reagents were mixed together before they were added, to the reaction.. The amount of toluene 
added would make the theoretical yield 50wt% in toluene. 

• The 5L flask was first heated to 70*C with a heating mantle. 

• The reagents in the Erlenme3rer flask were then added using an addition funnel over a period of 16 
minutes 40 seconds. The temperature was maintained between 74^78^ during addition by the use of an 
ke water bath and varying the addition rate. 

• Once addition was done, the reaction was cooled slowly. The heating maintle was applied to slow the 
cooling rate/ butiio heat was applied. 

• Transferred reaction into a 4Lsieparatory funnel at 50^ 

• Removed wafer phases which was on the bottom. 

9 Tramferred reacdon into a 3L Sneck round bottom flask and then azedtroped out the water. Dean Stark 
was not filled with toluene Amount of water removed; 115.77g 

• Did an azeo tropic wash. This was done using 50.78g of DI water and 21.61g of 2-propanoI. Targeted 
amount of water was 50,78g and the tax'geted amount of 2'^propanol was 21 .76g. The combined amount 
of water and IPA was 15wt% of the theoretical yield. The ratio of water to IPA was 70/30 wt%. 

• Azeotroped out water. Amount collected: 59.44g Reaction was clear and colorless. 

• Analyzed a 2.4g sample for acid content. Titration results were I48ppm HCI bftsed on solution. 

• Did another azeotropic wash. This was done using 50,78g of DI water and 2l.6lg of 2-propanol. Targeted 
amount of water was50.7Sg and the targeted amount of 2-propanol was 21.76g. 

» Azeotroped out water. Amount collected: 6.1 .d7g 



• Stripped on a rotovapor at 125-130*0 at 0.3mm Hg; for 1 hour. 

• Dissolved resin into butyl acetate, 161 .73g of butyl acetate were added to 484. 80g of stripped resin. The 
targeted amount of butyl acetate was 16l.60g, which would make the resin 75wt%. 

^.^.wc^^j^ 
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Conclusions: Solventless resin was a clear, colorless^ highly vi$coiis li 
Isolated yield of solvenUess resins 489.76g 
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i^For Ugal proUcium etsch pofe must 

liqx Id at room temperature. 



NVC ' A' ; ISCrC for 1 hour 




Pan wt 


Resin soln. 


Pan w t + 


NVC 


(g) 


initial wt (g) 


Resin soln. 




final wt (g) 




0.9864 


1.9S03 


2-4707 


74.95 


0.9838 


1,5671 


2,1583 


74,95 


Averafte: 


74.95 
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Lab book 
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PhSiCh 


103^g 


0,^ mols 


103.76k 








4.41 inols 


784JQ^r 




Toluene 


482.54g 




48290R 




2«Propanol 


227.88k 




229,10j; 




DI water 


2278;82g 




227S.82K 




Butyl Acetate 






161.09k 





Thedr^al Yield: 48234g with 100% condensation 



4- 

r 

■A 
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P^ocedture: 

« A 5L 4neck round bottoxn ilask vyas loaded wi& Z278.82g of Dl water and 229.10g of 2-propanoL The 
flask was equipped with an air driven teflcm stir blade^ fhermometer^ and a condenser. 

• A 2L Erlenmey er flask was loaded with 18Z90g of tolui^e/ i(X3»76g of PhSiCU. and 7^.20g of P^iCIsw 
These reagents were msxed together before they were added to th^ reaction. The amount of toluene 
added would make the theoretical yield 50wt% in toluene. 

• The 5L flask was first heated to 70?C with a heating mantle. 

« The reagents in the Erienmeyer flask were then added using an addition funnel over a period of 17 
minutes 50 seconds. The temperature was maintained between TS-TS'C duriiig addition by the use of an 
ice water bath and varying the addition rate. 

• Once addition was done, the reaction was cooled slowly. The heating mantle was applied to slow the 
cooling rate, but no heat was applied. 

• Transferred reaction into a 4L separatory funnel at 50'*C. 

• Removed water phase, which was on the bottom. 



• Transferred reaction into a 2L Sneck round bottom flask and then azeotroped Dean Stark 
was not filled wi^ toluene- Amount of water coltected: 3^62g 

• Did an azeotropic wash. This was done using 50.67g of DI water and 21.75g of 2-propanoL Targeted 
amount of wafer was 50,67g and the targeted amount of 2-^propanol was 21 .Tig. The combined amount 
of water and !PA was 15wt% of tlie dieoretical yield. The ratio of water to IPA was 70/30 wt%. 

• Azeotroped out water. Amount codlfNTted: 6209g Reaction was clear and colorless. 

• Analyzed a 2.4g sample for acid content. Titration results wexe 84ppm HCl based on solution. 

• Did another azeotropic wash. This was done using 50.67g of DI water and 21.71 g of 2-propanoI. 
Azeotroped out water. Amount collected: 63.71 g Kesin was clear and colorle^ . 

• Stripped on a rotovapor at 125-130**C at 03mm Hg for 1 hour. 



Dissolved resin into butyl acetate. 161.23g of butyl aceta te were added to 483,27g of stripped resin. The 
targeted amount of butyl acetate was I61.09g, which would make the resin 75wt%, 

Filtered through an Osmonics MAGN.A Nylon Supported Plain 0,45um filter. Filtered through clear and 
colorless. 

Conclusions: Stripped resin was a clear, colorless, liighly viscous liquid at room temperatui-e, 
^soia^ed yield of stripped resin: 4S8,82g 



^sola^ed yield of stripped 
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NVC 'A' : 150*0 for X hour 


Pan wt 


Resin solh. 


Pan wt 


NVC 


(g) 


initial wt (g) 


Resin spin. 








final wt. (k) 




0.9899 


1.7096 


2.2574 


74.14% 


Q.9849 


1.5333 


Z1236 


74.26% 


Avemge: 


74.20% 1 
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Lab book 
Date Started: 



Reagents: 


Targeted 




Actual 


PhSl(OM€)5 




2.25 mob 


446.24g 








2.25 mols 






(OEt)2MeSi{PrNH2) 




0.25 mols 


47.85k 




EtOSiMfes 


44.33g 


0.375mo3s 


44.00^? 










376.38k 




D! water 


m24g 


10*78 mols 


194.26k 














IwON Ha Xaq) 


10^7% 




10.77k 





Uteoretical Yield: 564^7g with 100% condensation including excess of HtlDSiMe^ that was added. 
Procedtzre: 

• A 3 neck 2L round bottom flask was loaded with 446.24g of PhSi(OMe)i, 369.73g of PrSi(OM€)x47,8Sg of 
(OEt)2Me5i{PrNH2)/ ^d 37638g of xylenes. . The flask was equipped with an air driven teflon stir blade^ 
thermometer, and a condenser. Teflon was used for all glass joints and a tefksn sUr bearing was used for 
the glass stir rod, ^ jg^j 



Tiine Pot Temp(**C) 
0:00 21 Exatherttt 



2:50 24 

10:11 30 

19:00 37 

21:30 39 



Comments 

Added imOOg of DI water. Target 115.98g * 
Reaction turned opaque. 



' 6.44 mols 



38:50 
3:49:30 



5:47:50 

5:49:00 
5:52:35 



6:15:50 
6:23:20 



63 
130 



26 

25 
25 



75 
76 




Reaction exotherm was probably not done, but the heat was turned on anyway 
to distill alcohol. Used a 12''vigreux column (insulated) with a horizontal 
condenser on top. Reaction still opaque. 
Reaction was now clear. 

Stopped heating. Normally the reaction would have been taken to 140**C, but 
due to tlie time, the reaction was stopped. 
Total amount of volatiles removed: 467,42g 
GC of voIatiJes : 

• 58.587% Methanol 

• 41.413% Xylenes 

Added 44.00g of EtOSiMea. Target 44-33g This is 1.5x the amount needed to 
arrive at the targeted amount of end cap. 

Added 25inL of xylenes to make up for the volume of the Dean Stark. 
Added 78w26g of DI water along with lOJSSg of 1.0N KOH (aq>. 
Targeted amount of water was 7B.26g 434 mols 
Targeted amount of l.ON KOH(aq) was 1032g Solid KOH is 0.twt% 
based on theoretical yield. 

Began to heat to remove water via azeofrope. The vigreux column was replaced 
with a Dean Stark. Dean Stark was not tilled with xylenes. 
Vola tiles began to collect in Dean Stark. 

Removed 1 leg of Dean Stark (top phase) because separation was slow. 
Aqueous phase was on the bottom. Immediately replaced what was removecJ 
with 25ml of xylenes. This helped the separation some. 
Removed 1 leg of tiKe Dean Stark because there was only one phase. 
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Pot temperature was not increasing. Immediately replaced what was removed 
with 25ml of xylenes. 
One phase in Dean Stark 
Heated at reflux for 30 minutes* 

Stopped heating. Total amount of volatiles removed during the azeotropic 
removal o( water: 2b5.74g 
Added 10.77g of I ON HCl (aq) 

Targefc 10.77g This amount of HO is l.OSx the amount needed to neutralize the 
KOH. 

Stirred overnight at room temperature. 



10 

X 1 • Removed water via azeotrope. Total amount off aqueous phase removed: 12.44g 

• Heated at reflux for 30 minutes after the majority of die water was removed. 

' 2 • Pressure filtered fiiroug^ an O^monics MAGNA Nylon Supported Plain 0.45um fUter. Filtered 

J 3 through clear and colbHess. Moderate filter rate. 

• Stripped on a rotovapor at 155*160*'C at 0.6mm Hg for 1 hour. 

U 

^ J Conclusions: Isolated Yield: 529,94g Solventiess resin was a clear and colorless solid at room temperature 

and a highly viscous liquid at 155'G. Total amount of water used in this reaction was 1.5x the amount 
1 6 needed to completely hydrolyze and condense the resin. 

17 
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Lab book 
Date Started: 





6 


Reagents: 






Actual 




PhSi<OMe)3 


322.20g 


1,625 tnols 


32Z20g 




7 


PiSi(OMe)3 


266.95k 


1.625 mols 


266.95g 




8 


(OEi:)2MeSi(PrNH2) 


47,S5g 


0,25 mols 


47.85g 




Hexamethyldistloxfine 


146.16k 


1.60 mols Si 


146.16g 




9 


FG24 










10 


DI watier 


230.83g 


12,81 mols 


230,a4g 




Toluene 


S6a05K 




36G.C5K 




11 


1.0 N KOH 


10.06g 










1.0 N HO 


10.2^ 




m26g 



13 



14 



19 



20 



2\ 



22 
23 



34 



25 



26 
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28 
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30 



31 



Theoretic^ Yield: S40.07g with 100% coiidensatioh includirLg excess of hexamefhyldisiloxane that was added. 
Procedure: 

• A 3 neck 2L round bottom Indented Morton Type Flask was loaded with 322.20g of PhSi(OMe)3 and 
266.9Sg of PrSi(OMe)3. The flask Was equipped with an air driyeh teflon stir blade^ thermometer, and a 
Dean Stark attached to a condenser. 

Comments 

Added 0.27g of FC24. Target: 0.27g This is 0.05wt% of the theoretical yield. 
Added 67.11g of DI water. Target: 67.11g » 3.Z25 mols 

Began to heat to distill methanol, 
Vola tiles began to collect in Dean Stark. 

Stopped heating. Total amount of volatiles collected: 217.65g 
Added 146.16g of hexamethyidisiloxane. This is l-2x the amount needed to 
arrive at the targeted composition of 30 mol% endcap 

Added 16.24g of DT water. Target: I6.21g 0.90 mols Reaction turned hazy. 
Heated at 60*C for 4 hours. An additional hour was added compared to typical, 
because the reaction did not turn clear until after 3 hours 
Still hassy. 

Reaction is now clear. 
Added 47.85g of {OEt)2Me$i(PrNH2). 

Added S.99g of DI water. Target: 9X)lg « 0,50 mbls Reaction turned hazy. 
Began to heat to distill alcohol. 
Volatiles began to collect in Dean Stark. 
Reaction is now clear. 

Stopped heating. Total amount of v<^ti!es removed: 88.06g 
QC of volatiles: 

• 70305% Methianol 
» 25.483% Ethanol 

• 2.864% ? - Most likely MejSiOMe 

• 1 .349% Hexamelhyldisiloxane 
Reaction is clear and colorless. 

Added 360.05g of toluene. This amount of toluene would n iak«> the th'>orctic.al 
„yield 60wt% in toluene. 



Time Pot Temp(*C) 


0:00 


21 


2:00 


21 Exoth 


3:20 


50 


5:00 


54 


7:15 


53 ▼ 


19:20 


67 


1:11:30 


85 


1:16:30 


75 


1:19:10 


61 


3:19:00 


60 


4:15:00 


60 


5:21:00 


59 


5:23:10 


59 


5:24:00 


60 


5:32:00 


68,5 


5:37:30 


70.5 


6:11:10 


95 


6:14:00 


94 


By. ,JmL 









Date 



DOW CORNING CORPORATION LocA«d«/Bu^. 
WDLANO MfCHIGAN 



. PiM>JECT No.. 



PROPRIETARY {For UpU pfoUdkn ta^ pa%0 must be daUsd, sipted and any unused portien crossed out) 

6:1950 65 Added 9Z33g of DI water. Target 9233g « 5,12 mofe 

Began to heat to remove water via azeotrope. 

Dean Stark was not filled with toluene. 
7:48:20 111 Majority of water removed. 

8:00:00 113 Stopped heating. All water removed. 

Total amount of aqueous phase removed: lT0.06g 
Removed sample 18769-070A for ^^Si NMR analysis to determine if the OZ content was low enough to not 
require KOH bodying. 



Results of NMR analysis of sample 
was therefore necessary. 
Time Pot Temp(^C) 
0:00 22 



'ndica^d that a fair amount of OZ was left. KOH bodying 



58:35 ltJ6 

l:04rfO 111 

1:08:30 115 

1:13-30 117 

IrlSflO 118 

2«K)0 35 



5:08:00 23 
5:37:20 117 



Comments 

Added m08g of l.ON KOH (aq) along with 46.17g <>£ VI water. 
Targeted amount of l.ON KOH was 10.06g; TMs atnount of sOiid KOH is 0.1wt% 
of ti^ fheoretitral yield . 

Targeted amount of Dt water was 46.17g ■» 2.56 mols 

Began to heat to remove water via azeolirope. . : 

Removed 1 leg of Ihe Dean 5tarTc(*-25m1). Did ndi replace with any toluene. ^-' ^ 
Removed another leg. 
Removed another leg. 
Removed another leg. 
Stopped heating. 

Added 10J2i% bfl^^ON HGl(aq) to neutralize the KOH. Targeted amount of l.ON 
HCI was m29g. This amountof HCI is 1.05X the amount needed to neutralize 
theKOH. 

Stirred at room temperature for 3 hours. 
Began to heat to remove water via az^trppe. 

Water removed^ Stopped heating. Resin was clear except for some saU that was 
produced. 



• Pressure filtered through an Osmonics MAGNA Nylon Supported Plain 0.45um filter. Filtered through 
clear and colorless. 

• Stripped on a rotovapor at 120^C at 0.6mm Hg for 1 hour. 

Conclusions: Isolated Yield: 525.75g Solventless resin a clear, colorless liquid at room temperature. 

The amount of incorporation of M in the final product was 95.6%. This was relative to the amount of EBB 

added with respect to T^^ (initially added). 



^^■^^ Or if :^*-^C 9.59 ?:;0{.^- 



^ . Da-l 

3t> UKii&asTbob By ^ Date . 



